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The electric modes which were localized in our nanowires were not plasmonic modes, where the electric field magnitude is concentrated near the gold surface, but photonic modes, as the diameter of the nanowire was too thick to support the plasmonic mode. It is found that the mode index is ~3 ( fig. S1d ) obtained from the free spectrum range, further suggesting that the electrical mode is fundamental and photonic.
We further carried out optical characterization by using SiO2/Si substrates. We did see lasing from multiple nanowires even using the substrate without gold film, one of which is shown in fig. S4 . This is also a direct indicative of photonic mode.
Section S2. Rate equation analysis
Rate equation analysis was used to fit the experimental L-L curve (Fig. 2F ) and estimate the spontaneous emission factor, β. The rate equation for the carrier density in the active region, N, and photon density in the cavity mode, S, under optical pumping are as follows
The rate equations were numerically evaluated using the parameters shown in table S1.
The curve with β = 0.002 best fits the experimental data ( fig. S3 ). 
Section S3. Strain analysis
We analyze the strain situation in our nanowires and discuss the effect on lasing operation below. Because of relatively large diameter (~ 1µm), we consider our MQD InP/InAs nanowire as strained quantum wells with a vertical wire structure. The InP/InAs heterostructure interface exhibits coherent growth despite as high as 3.1% ( ∥ = −3.1%)
lattice mismatch, indicating a compressive strain in the growth plane and tensile strain along the growth direction in InAs QDisks. In the case of strain layer grown on <111> 
The result indicates a compressive strain in the growth (111) plane and a tensile strain along the perpendicular <111> direction. The axial strain breaks the cubic symmetry of InAs semiconductor active layer. This splits the degeneracy of the light-and heavy-hole states at Г and introduces an anisotropic valence band structure (38, 39).
Such coherent growth of InAs/InP with 3.1% lattice mismatch is extremely difficult to realize for conventional epitaxial growth with a film structure due to the limitation of critical thickness. Thus the effect of such high strain on quantum well band structure has not been well understood before, both theoretically and experimentally. The nanowire structure enables the growth of mismatch-dislocation-free materials with coherent interface because of its high capability to endure high lattice mismatch. From this point of view, to explore the effect of such high strain on band structure of highly-mismatched
